-INTRODUCTION
Groynes are one of the most applied coast protection structures because, owing to their transverse position, they detain long shore drift, which is the mam cause of serious coastal erosion phe nomena (see fig 1) Groynes have practically no influence on trans port normal to the coast but this, in addition to being usually small, tends to balance in the annual wave cycle Groynes can be used to stop longshore drift, which may cause undesirable depositions in cer tain zones (case of beaches in dynamic equilibrium), or to protect beaches where the supply of material is exceeded by the losses. In any case, a single groyne or a group of groynes can be used, the latter -called a groyne system -being particularly important owing to applications in long sand shores
The hydraulic optimization of groyne systems (structural ques tions, although influenced by the hydraulic behaviour, belong to the stability of maritime structures) is extremely important because groynes must obey economic requirements and simultaneously must provide beach stretches satisfactory for recreational purposes , leads to the use of long very spaced groynes, which in addition to affording a satisfactory protection against wave erosion and provid mg wide beach stretches satisfactory for recreational purposes,ira proves the landscape of these A groyne system is functional when it meets these requirements A paper was presented at the XI Coastal Engineering Conference (London, 1968) describing an experimental study of the hydraulic behaviour of systems of groynes normal to the bathymetric curves £1} (see fig 2) This study is now complemented by the present study on inclined groynes, which also contains some consideration on the optimization of groyne systems based on the results of both studies, and an instance of application to a serious case of erosion in the Portuguese coast (Caparica and Cova do Vapor beaches)
-EXPERIMENTAL TECHNIQUE
The tests were carried out in a tank (with a net area of about 8 m x 18 m), fitted with a translation wave machine The plain sine waves generated had periods from 1 0 to 1 3 s, heights between 3 00 cm and 5 50 cm and obliquities of 20 , 10 and 5 (a --obliquity of the breaking wave -see fig 3) The mobile material used was pumice stone with a unit weight of 1 I4.6 gf/cm and a median diameter of about 1 5 mm The tests begun with a beach with a transverse slope of 1 = 8$ The still water level remained constant, 1 e tides were not reproduced Fixed, high, and impermeable groynes were tested and the beach stretches between them can be considered as independent physiographic units
The testing setup was as extensive as possible so that the evolution of beach stretches between groynes could be studied m detail (see figs k and 5) The interference of the tank borders with the transport of sediments was taken into consideration but it was only in one test of very inclined groynes that it was neces sary to reproduce the area near the downdrift groyne with a fixed With such a system, the restoration of the beach is out of question, as the existing groynes to the north cannot operate efficient Iy for lack of supply from the south due to the disappearance of the beach On the other hand the southern stretch of the beach will tend to be eroded away up to the extended frontal protection structure, which will have to be exaggeratedly strengthened These measures, planned a long time ago for hydrographic conditions no longer prevailing, are unsuited to the present needs and will never 
